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. , invariant trace field
– [R]. – .
$5_{2}$ $(-2,3,7)$ invariant trace
field $\mathbb{Q}(\theta)$ $\theta^{3}-\theta^{2}+2\theta+1=0$ ,
.[H-M-W]
Thurston [$\mathrm{T}$ chapter 6] .
1. ,
.
Neumann Reid $M$ invariant trace








3. invariant trace field ,
.





$\Gamma$ Kleinian grouP, $M=\mathbb{H}^{3}/\Gamma,$ $\Gamma^{(2)}$ $\{\gamma^{2} : \gamma\in\Gamma\}$ $\Gamma$
. $k,(M)=\mathbb{Q}(\mathrm{t}\mathrm{r}\gamma :. \gamma\in\Gamma^{(2)})$ , $k(M)$ $M$ invariant trace field
.
4. $M_{1}$ $M_{2}$




– . , –
, .
$M_{1}=S_{1}\cup S_{2^{\cup}}\cdots\cup S\iota$
. $S_{j}$ $\mathbb{H}^{3}$ . $z_{j}$ $S_{j}$
. Neumann Reid $2.4[\mathrm{N}- \mathrm{R}]$
$k(M_{1})=,$ $\mathbb{Q}(z_{j} : j=1, \ldots, \iota)$ .















c4-‘j @ ﬄX‘ $x\text{ },p\text{ },$ $C$ $M$ .
$\urcorner \mathfrak{o}\Re \mathrm{f}\mathrm{f}\mathrm{i}*J=\langle , \rangle({\rm Im} u/v>0)\subset\Gamma$
. $\alpha=u/v$ $C$ cusp parameter . $\tilde{M}=\mathbb{H}^{3}/\tilde{\Gamma}(\tilde{\Gamma}\subset\Gamma)$ $M$
, $\tilde{C}$ $\tilde{J}=\tilde{\mathrm{r}}_{\cap}J$ $C$ .
$P,$ $q$ , $\tilde{J}=\langle, \rangle$
. $\tilde{\alpha}$ $\tilde{C}$ cusp parameter , $\tilde{\alpha}=\frac{p}{q}\alpha$ .
$=\mathrm{D}$ .
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5. $\mathrm{A}I$ , $C_{1},$ $\ldots,$ $C_{k}$ $\Lambda l$ . $\alpha_{i}$
$C_{i}$ $(i=1, \ldots, k)$ cusp paramerter . PGL2 $(\mathbb{Q})$ $\Lambda_{i}l$
cusp paramerters $\{\alpha_{1}., \ldots, \alpha_{k}\}$ .
3. THURSTON CHAIN LINK
$C_{k}$ Figure 2 $2k$ chain link $(k\geq 3)$ .
Figure 2
$\ovalbox{\tt\small REJECT}$ Figure 3 .
$\pi/2$ regular .
Figure 3
[$\mathrm{T}$ Chapter 6] , Thurston $S^{3}\backslash C_{k}$ $P_{k}$ 2 copies
. Figure 3. . ,
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$P_{k}$
$a_{i}$ $b_{i}$ . , $B^{3}$
2 . –





. horospherical section .
$P_{k}$ Poincar\’e Figure 5 . $e$
$v$ Figure 5 $P_{k}$ .
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$e$ horospherical section . 2 Poincar\’e
$\mathrm{B}^{3}$
.






horospherical section Euclid ,




$n$ . , invariant trace field $n-1$
. $S^{3}\backslash C_{n}$ $S^{3}\backslash C_{3}$ $P_{n}$ $P_{3}$
twice punctured discs . Figure 8 ,
twice punctured discs copies - .
Figure 8
cusp paramerters $P_{n}$ cusp paramerters
231
, $\Lambda I_{1}$ cusp parameter
$\{2\sqrt{-1}\cos\pi/n, \sqrt{-1}, \sqrt{-1}(1+2\cos\pi/n), \sqrt{-1}(1+\frac{1}{2\cos\pi/n})\}$ .
$P_{n}^{1}$ $P_{n}^{\mathit{2}}$
$c_{\mathit{2}}$ twice punctured disc $M_{1}$
, $\pi$ , . 3 $M_{\mathit{2}}$
. $c_{3},$ $\ldots,$ $\mathrm{c}_{j}$ twice punctured disc .
$M_{j}=$ $\mathrm{S}^{s}$
Figure 10
$M_{j}(j=2, \ldots, n-1)$ . Figure 10
$t_{2},$
$\ldots,$
$t_{j}$ Euclid Figure 11
. Figure 10 $T_{3}$ .
$\mathit{0}$
Figure 11
$\ovalbox{\tt\small REJECT}$ Euclid Figure 12 .
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Figure 12




$\{2\sqrt{-1}\cos\pi/n,$ $\sqrt{-1},$ $\sqrt{-1}(1+2\cos\pi/n),$ $\sqrt{-1}(1+\frac{1}{2\cos\pi/n})$ ,
$\frac{1}{2}(1+\sqrt{-1}\frac{1}{\cos\pi/n}),$ $\sqrt{-1}(1+.2j\cos T/n)\}$ .
4 $M_{1},$
$\ldots,$
$M_{n-\mathrm{i}}$ iivariant trace field . 5
3 $j\neq k$ , $M_{j}$ $M_{k}$ cusp parameters
. $j\geq 2$ , $\sqrt{-1}(1+2j\cos\pi/n)$ $M_{k}$
cusp parameter . .





$\alpha\sim\beta$ $\in PcL_{2}(\mathbb{Q})$ $\llcorner$ \alpha = $\frac{a\beta+b}{\mathrm{c}\beta+d}$
.
$\text{ \sqrt{-1}(1+2\mathrm{j}\cos \pi/n)\oint 2\sqrt{-1}\cos\pi/n$ .
. $\text{ \sqrt{-1}(1+2\mathrm{j}\cos \pi/n)\sim 2\sqrt{-1}\cos\pi/n$ , $ad-bc\neq 0$







$[\mathbb{Q}(\cos\pi/n, \sqrt{-1}):\mathbb{Q}(\sqrt{-1})]\leq 2$ $a=b=c=d=0$.
$\varphi$ Euler ,. $[\mathbb{Q}(\cos\pi/n) : \mathbb{Q}]$ $n$
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